The 
introduction
Aluminum is a silvery white member of the boron group of chemical element. It is not soluble in water under normal circumstances.
Aluminum is the third most abundant element, after oxygen and silicon. It makes up about 8% by weight of the Earth's solid surface [1] . Aluminum has very good ductility and the malleable property therefore, it has wide range of application in the present world in various field like in Building, in Transportation, in production Engineering, in Electronics, in Household etc [2] .
In the last decade there has been an increasing interest in mesoscopic devices in which the size of the active elements is in nanoscale (between 1 nm and 100 nm). Peculiar physical phenomena like the coulomb blockade and the quantization of the conductance emerge at this length scale, and their study is relevant to the design of novel nanoelectronic devices [3] . Surface roughness and surface force, can be analyzed by the AFM. In contact mode, tip of cantilever is scanned at a constant height. To prevent a risk that the tip collide with the sample surface and get damaged, feedback mechanism is employed to adjust the tip-to-sample distance to maintain a constant force between the tip and the sample. Now laser light 
Experimental details and results

Calculation of the surface roughness
Then aluminum sample is observed through the AFM.
Prepared sample is examined by AFM. What we found is that deflection of the cantilever is not uniform over the regions of the smaple surface [5] . Here, we take the root mean square roughness 
(d) surface roughness of aluminum in contract mode
From the graph 1 (c) and 1(d), the calculated root mean square roughness of the aluminum in approach mode and retreat mode is found to be R rms1 ≅ R rms1 ≅ 0.13 Micrometer and R rms2 ≅ R rms2 ≅ 0.15
Micrometer respectively. Hence from the above calculation, we found that aluminum in approach mode have more smooth surface than in retract mode.
Calculation of surface force (pull-off -force)
When the tip of the cantilever is mounted on the surface of the sample, force curve is collected by monitoring vertical cantilever deflection and the interaction between tip of cantilever and sample .The cantilever deflection can be converted to applied force through the cantilever spring constant, ( k N ) by the equation 1 given by the Hook's law [7] ;
Let, if cantilever have the length (L), width (w), thickness (t) and the Young modulus (Y), then for the normal deflection, the spring constant of the cantilever is given by the equation 2 [8] .
The work required to separate surface 1 st and surface 2 nd in the medium 3 rd is called the surface energy. It is also called work of adhesion and is related to the interfacial energies.
The work required separating surface 1 st and surface 2 nd in the medium 3 rd per unit area is given by equation 3.
Where γ is interfacial energy, 1 and 2 represents the two surfaces, and 3 refer to the contracting medium. When measurements are performed between symmetric contacts ( i. e., γ 1 = γ 2 ) in medium 3,
If measurements are performed in a vacuum or in inert gas , the interfacial free energy γ 13 is simply the surface energy, γ 1 . In this case, W 132 reduces to W 12 , which represents the work of adhesion for an asymmetric contact and is equal to γ 1 +γ 2 -γ 12 .
The adhesive force from DMT theory is given by F ad = 2πRW 132 ………………………………….5.
Again the adhesive force given by the JKR theory is given by the equation;
F ad = 1.5πRW 132 ………………………………….6.
These formulations provides a basis for relating the work of adhesion and the interfacial energies to the adhesion forces obtained by micro contact experiment i. e., the pull-off portion of 
Figure 1 (e) Force Vs Distance Curve of the Aluminum Sample
(1) The tip sample is sufficiently separated such that there is no detectable interaction. At this distance cantilever is in its no interacting equilibrium position.
(2) As the separation distances decreases, various long range and the short range forces come into existance which are given in the table below. (4) The tip and the sample are in contact, including a positive deflection of the cantilever. It is in this region that elastic properties of the sample can be measured.
(5) Because of the adhesion between the tip and sample, a negative deflection of the cantilever is detected until the adhesive force is overcome by the restoring force of the cantilever and the contact ruptures. The magnitude of this negative deflection is related to the adhesion force,
, of the micro contact. This adhesion is also referred to as rupture force of pull-off force.
(6) The tip and the sample are sufficiently separated such that the cantilever returns to its no interaction equilibrium position.
Figure 1 (e) represents an ideal force curve when an adhesive contact is formed between the tip and sample (e. g., adhesion due to capillary farces when operating in air) [9] . 
